JUVENILE DETENTION CENTER Moseley Architects Project Number: 481000
LOUDOUN COUNTY, VIRGINIA

SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Provisions of the Contract and of the Contract Documents apply to this Section.

1.2 PERFORMANCE REQUIREMENTS

A. Seal all ducts to seal class A as defined in SMACNA's HVAC Duct Construction Standards -
Metal and Flexible, Third Edition 2005:

1. Seal all longitudinal joints.
2. Seal all transverse joints.
3. Seal all penetrations.
B.  Seal Class: A
C.  Test Pressure & Maximum Leakage for Smoke Control Ductwork:
1. 1.5 times the maximum design pressure and measured leakage not to exceed 5% of

design airflow

D. Duct Construction: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible, Third Edition 2005" and performance
requirements and design criteria indicated in "Duct Schedule" Article.

E.  Liner Airstream Surfaces: Liner surfaces in contact with the airstream shall comply with
ASHRAE 62.1-2007, paragraph 5.5 .

F. CLEANLINESS: All factory fabricated duct shall be cleaned with a non-toxic, biodegradable
cleaner/degreaser and shall be shrink wrapped prior to shipment.

G.  Structural Performance: Smoke removal duct hangers, supports and seismic restraints shall
withstand the effects of gravity and seismic loads and stresses within limits and under
conditions described in SMACNA's HVAC Duct Construction Standards - Metal and Flexible,
Third Edition 2005 and ASCE/SEI 7.

1.3 ABBREVIATIONS

BAS Building Automation System

NRTL  Nationally Recognized Testing Laboratory

SMACNA  Sheet Metal and Air conditioning Contractors’ National Association
WwC Water Column

S0 w
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1.4

A.

1.5

A.

B.

C.

1.6

MmO Oo®

DEFINITIONS:

Duct System: For the purposes of this section “duct system” shall mean all metal supply, return,
and exhaust duct and fittings between the air moving device and the space.

Low Pressure: Plus two (2.0) inches WC to minus one (1.0) inches WC

Medium Pressure: More than two (2.0) inches WC to plus ten (10.0) inches WC or more than
minus one (1.0) inch to minus ten (10.0) inches WC

High Pressure: More than plus or minus ten(10.0) inches WC.

SUBMITTALS
Product Data / Documentation: For each of the following:

Sheet metal thicknesses.

Liners and adhesives.

Pre-manufactured ductwork.

Sealants and gaskets.

Statement of duct seal class. Describe how it will be achieved.
Seismic-restraint devices.

SUNAEPDD -

LEED Submittals: Refer to Division 01 Section “Sustainable Design (LEED) Requirements”.
1. Adhesives and sealants.

Submittals during construction:

1. Duct-Cleaning Test Report: Documentation of work performed for compliance with
ASHRAE 62.1-2007, Section 7.2.4 - "Ventilation System Start-Up."
2. Leakage Test Report: Documentation of work performed for compliance with

ASHRAE/IESNA 90.1-2007, Section 6.4.4.2.2 - "Duct Leakage Tests."

QUALITY ASSURANCE
Provide work in compliance with applicable Building Code requirements.
Welding Qualifications: Qualify procedures and personnel according to the following:
AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

ASHRAE Compliance: Comply with applicable requirements in ASHRAE 62.1-2004, Section
5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."

ASHRAE/IESNA Compliance: Comply with applicable requirements in
ASHRAE/IESNA 90.1-2007, Section 6.4.4 - "HVAC System Construction and Insulation."

Mockups (Contractor’s option in lieu of 3”=1"-0" details):

1. Before installing duct systems, build mockups. Build mockups to comply with the
following requirements, using materials indicated for the completed Work:

2. Three transverse joints.

3. One Reinforced section with 3 reinforcements.
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4. One of each type; attachments to other work.

Two typical flexible duct or flexible-connector connections.

6. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

W

PART 2 - PRODUCTS

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A.  General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005" based on indicated static-pressure class
unless otherwise indicated.

B.  Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 2-1, "Transverse
(Girth) Joints," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005."

C.  Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 2-2, "Rectangular
Duct/Longitudinal Seams" for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005."

D.  Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible, Third Edition 2005," Chapter 4, "Fittings and Other Construction," for static-pressure
class, applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, Third
Edition 2005."

2.2 LOW PRESSURE SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS —
CONCEALED

A.  General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005," Chapter 3, "Round, Oval, and Flexible
Duct," based on specified static-pressure class unless otherwise indicated.

B. Manufacturers:
1. Eastern Sheet Metal.
2. Lindab Inc.
3. McGill AirFlow LLC.
4. Performance Duct Systems

5. Spiral Manufacturing Co., Inc.

C.  Flat-Oval Ducts: Dimensions are the inside duct width (major dimension) and inside diameter
of the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.
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23

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-1, "Round Duct
Transverse Joints"

1. Transverse Joints in Ducts Equal to or Larger Than 48” in Diameter or Flat Oval with a
Major Dimension Greater than 48”: Flanged.

2. Gasketed, EPDM, self sealing Joints such as Eastern Tight or Spiro Safe may be used
for ducts smaller than 48” in diameter or Flat Oval with a Major Dimension Less than
48”.

3. Flanges may be substituted in ducts smaller than 48” in diameter or Flat Oval with a
Major Dimension Greater than 48.

Duct support intervals, and other provisions: In accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-1, "Seams - Round
Duct and Fittings," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005."

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-5, "90° Tees and
Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible, Third Edition 2005."

All seam type in FIGURE 3-2 are acceptable where approved by SMACNA.

MEDIUM PRESSURE SINGLE-WALL ROUND AND FLAT OVAL DUCTS AND FITTINGS
—CONCEALED

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005," Chapter 3, "Round, Oval, and Flexible
Duct," based on indicated static-pressure class unless otherwise indicated.

Manufacturers:
1. Eastern Sheet Metal.
2. Lindab Inc.
3. McGill AirFlow LLC.
4, Performance Duct Systems

5. Spiral Manufacturing Co., Inc.

Flat-Oval Ducts: Dimensions are the inside duct width (major dimension) and inside diameter
of the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-1, "Round Duct
Transverse Joints"

1. Transverse Joints in Ducts Equal to or Larger Than 48” in Diameter: Flanged.
2. Gasketed, EPDM, self sealing Joints such as Eastern Tight or Spiro Safe may be used
for ducts smaller than 48” in diameter.
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3. Flanges may be substituted in ducts smaller than 48 in diameter.

E.  Duct support intervals, and other provisions: In accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005."

F. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-1, "Seams - Round
Duct and Fittings," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005."

G.  Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-5, "90° Tees and
Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible, Third Edition 2005."

H.  All seam type in FIGURE 3-2 are acceptable where approved by SMACNA.

24 LOW PRESSURE SINGLE-WALL ROUND AND FLAT OVAL DUCTS AND FITTINGS -
EXPOSED

A.  General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005," Chapter 3, "Round, Oval, and Flexible
Duct," “FIGURE 3-2 ROUND DUCT LONGITUDINAL SEAMS” “SPIRAL SEAM RL-1” to
plus-or-minus 10” WC unless otherwise indicated.

B. Manufacturers:
1. Eastern Sheet Metal.
2. Lindab Inc.
3. McGill AirFlow LLC.
4. Performance Duct Systems

5. Spiral Manufacturing Co., Inc.

C.  Flat-Oval Ducts: Dimensions are the inside duct width (major dimension) and inside diameter
of the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.

D.  Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-1, “Round Duct
Transverse Joints”

E. Static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions: Comply with SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible, Third Edition 2005." And the following:

1. Transverse Joints in Ducts Equal to or Larger Than 48” in Diameter or Flat Oval With a
Major Dimension Equal to or Larger Than 48”: Flanged.

2. Gasketed, EPDM, self sealing Joints such as Eastern Tight or Spiro Safe may be used
for ducts smaller than 48” in diameter.

3. Flanges may be substituted in ducts smaller than 48 in diameter.

F. Longitudinal Seams: Duct shall be spiral according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005," Figure 3-2, " Round Duct Longitudinal
Seams"
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G.

2.5

Tees and Laterals: Tees and laterals shall be created with fittings. Fabricate fittings according
to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, Third Edition 2005,"

Static-pressure class: , applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible, Third Edition 2005."

Longitudinal seams shall be spiral type.

MEDIUM PRESSURE SINGLE-WALL ROUND AND FLAT OVAL DUCTS AND FITTINGS
-EXPOSED

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005," Chapter 3, "Round, Oval, and Flexible
Duct," “FIGURE 3-2 ROUND DUCT LONGITUDINAL SEAMS” “SPIRAL SEAM RL-1” to
plus-or-minus 10” WC unless otherwise indicated.

Manufacturers:
1. Eastern Sheet Metal.
2. Lindab Inc.
3. McGill AirFlow LLC.
4, Performance Duct Systems
5. Spiral Manufacturing Co., Inc.

Flat-Oval Ducts: Dimensions are the inside duct width (major dimension) and inside diameter
of the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-1, “Round Duct
Transverse Joints”

Static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions: Comply with SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible, Third Edition 2005." And the following:

1. Transverse Joints in Ducts Equal to or Larger Than 48” in Diameter or Flat Oval With a
Major Dimension Equal to or Larger Than 48”: Flanged.

2. Gasketed, EPDM, self sealing Joints such as Eastern Tight or Spiro Safe may be used
for ducts smaller than 48” in diameter.

3. Flanges may be substituted in ducts smaller than 48” in diameter.

Longitudinal Seams: Duct shall be spiral according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005," Figure 3-2, " Round Duct Longitudinal
Seams"

Tees and Laterals: Tees and laterals shall be created with fittings. Fabricate fittings according
to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, Third Edition 2005,"

Static-pressure class: , applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible, Third Edition 2005."

Longitudinal seams shall be spiral type.
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2.6 DOUBLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

A. Manufacturers:

1. Eastern Sheet Metal.

2. Hamlin Sheet Metal.

3. Lindab Inc.

4. McGill AirFlow LLC.

5. Semco, Inc.

6. Turn Key Duct Systems.

B.  Flat-Oval Ducts: Indicated dimensions are the inside duct width (major dimension) and inside

diameter of the round sides connecting the flat portions of the duct (minor dimension) of the
inner duct.

C.  Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible, Third Edition 2005," Chapter 3, "Round, Oval, and Flexible Duct," based on static-
pressure class unless otherwise indicated.

D.  Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-2, "Transverse
Joints - Round Duct," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005."

1. Transverse Joints in Ducts Equal to or Larger Than 48” in Diameter or Flat Oval with a
Major Dimension Equal to or Larger Than 48”: Flanged.

2. Gasketed, EPDM, self sealing Joints such as Eastern Tight or Spiro Safe may be used
for ducts smaller than 48” in diameter.

3. Flanges may be substituted in ducts smaller than 48” in diameter.

E. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-2, "Seams - Round
Duct and Fittings," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005, Third Edition 2005."

F. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 3-5, "90° Tees and
Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible, Third Edition 2005."

G.  Inner Duct: Minimum 22 gauge perforated galvanized sheet steel having 3/32-inch- diameter
perforations, with overall open area of 23 percent for sound attenuation.

H. Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or
NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Install spacers that position the inner duct at uniform distance from outer duct without
compressing insulation.
2. Coat insulation with antimicrobial coating.

3. Cover insulation with polyester or Mylar film complying with UL 181, Class 1.
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2.7

2.8

A.

A.

DOUBLE-WALL RECTANGULAR DUCTS AND FITTINGS

Manufacturers:
1. Eastern Sheet Metal.
2. Hamlin Sheet Metal.
3. Lindab, Inc.
4, McGill AirFlow LLC.
5. Semco, Inc.
6. Turn Key Duct Systems.

Rectangular Ducts: Fabricate ducts with indicated dimensions for the inner duct.

Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible, Third Edition 2005" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 2-1, "Transverse
(Girth) Joints," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 2-2, "Rectangular
Duct/Longitudinal Seams" for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005."

Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or
NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Install spacers that position the inner duct at uniform distance from outer duct without
compressing insulation.
2. Coat insulation with antimicrobial coating.

3. Cover insulation with polyester or Mylar film complying with UL 181, Class 1.

Inner Duct: Minimum 22 gauge perforated galvanized sheet steel having 3/32-inch- diameter
perforations, with overall open area of 23 percent for sound attenuation.

Formed-on Transverse Joints (Flanges): Select joint types and fabricate according to
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, Third Edition 2005,"
Figure 1-4, "Traverse (Girth) Joints," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 1-5, "Longitudinal
Seams - Rectangular Ducts," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005."

COMMERCIAL KITCHEN HOOD GREASE EXHAUST DUCTS

General: Furnish minimum 16 gage carbon-steel, fully liquid-tight welded and tested.
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2.9

A.

a

2.10

A.
B.

Listings:

1. Listed and labeled UL-1978 for venting air and grease vapors from commercial cooking
operations and described in NFPA-96.

2. Listed and labeled BOCA/SBCCI.

Rating:
1. Continuous operation at 500° F.
2. Intermittent operation at 2000° F.

Penetration of rated walls and partitions: The grease duct shall be listed to penetrate rated walls
as noted on life safety drawings. Penetrations shall be fire stopped/blocked in accordance with
the manufacturer’s instructions. Clearance to combustibles: 0”

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible, Third Edition 2005" for acceptable materials, material
thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials
shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60 or G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 316, cold rolled, annealed,
sheet. Exposed surface finish shall be No. 4.

Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for
concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts,
isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

DUCT LINER

For double wall duct: Not Required
All other duct: Provide where indicated on drawings and as follows:

1. Entire return duct system for all RTU’s and AHU’s.
2. All return air transfer ducts

Flexible Elastomeric: Conformable-closed-cell, foam- or expanded-rubber materials containing
or coated with, EPA-approved or EPA-Registered anti-microbial additive or paint. Comply
with ASTM C 534, Type I, Grade 1, for sheet materials. Provide product recognized under
Underwriters Laboratories "UL 94 - Plastic Component Classification".
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D.

2.11

A.

D.

E.

2.12

A.

Basis-of-Design Product: Armacell LLC; AP Coilflex; Sample not required, or subject to
compliance with requirements, provide a comparable product by one of the following:

1. Aeroflex USA Inc.; Provide 4”x4” minimum sample.
2. Nomanko K-Flex; Provide 4”x4” minimum sample.
3. RBX Corporation; Provide 4°x4” minimum sample.

Adhesive & Tape: Approved by liner manufacturer.

Pins: Pinning or other mechanical fastening methods shall not be accepted.

SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723.

1. Materials: Certified by a NRTL.
Tape sealing systems are not permitted.
Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare),
stainless steel, or aluminum sheets.

Indoor applications: Sealant with VOC content of 250 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

11.  Maximum Static-Pressure Class: 10-inch wg, positive or negative.

12.  Service: Indoor or outdoor.

13.  Substrate: Compatible with galvanized sheet steel, stainless steel, or aluminum sheets.

Flanged Joint Sealant: Comply with ASTM C 920.

WRXNAN RN =

_
e

1. General: Single-component, acid-curing, silicone, elastomeric.

2. Type: S.

3. Grade: NS.

4, Class: 25.

5. Use: O.

6. Indoor applications: Sealant with VOC content of 250 g/L or less when calculated

according to 40 CFR 59, Subpart D (EPA Method 24).
Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

HANGERS AND SUPPORTS

Hanger Rods: Galvanized, all-thread.
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2.13

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible, Third Edition 2005," Table 5-1, "Rectangular Duct Hangers Minimum Size," and
Table 5-2, "Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc
chromate.

SEISMIC-RESTRAINT DEVICES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Cooper B-Line, Inc.; a division of Cooper Industries.
Ductmate Industries, Inc.

Hilti Corp.

Kinetics Noise Control.

Mason Industries.

TOLCO; a brand of NIBCO INC.

Unistrut Corporation; Tyco International, Ltd.

Nk LN

General Requirements for Restraint Components: Rated strengths, features, and applications
shall be as defined in reports by an agency acceptable to authorities having jurisdiction.

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they will
be subjected.

Channel Support System: Shop-fabricated support assembly made of slotted steel channels
rated in tension, compression, and torsion forces and with accessories for attachment to braced
component at one end and to building structure at the other end. Include matching components
and corrosion-resistant coating.

Restraint Cables: ASTM A 603, galvanized-steel cables with end connections made of
cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable
service; and with an automatic-locking and clamping device or double-cable clips.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor
bolts with strength required for anchor and as tested according to ASTM E 488.
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PART 3 - EXECUTION

3.1

A.

3.2

A.
B.

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Duct locations, configurations, and arrangements were used to size ducts and calculate
friction loss for air-handling equipment sizing and for other design considerations. Install duct
systems as indicated unless deviations to layout are approved by Architect in writing.

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, Third
Edition 2005" unless otherwise indicated.

Install ducts with fewest possible joints.

Install factory-fabricated fittings for changes in direction, size, and shape and for branch
connections.

Unless otherwise indicated, install ducts vertically or horizontally, and parallel or perpendicular
to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building. Maintain clearances for equipment maintenance.

Install ducts with a clearance of 1 inch, plus allowance for installation of insulation at specified
thickness.

Do not route ducts through transformer vaults, electrical equipment rooms, elevator equipment
rooms or electrical enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to
view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

Provide fire dampers where ducts pass through fire-rated interior partitions or fire rated exterior
walls.

Protect duct interiors from moisture, construction debris, dust, and other foreign
materials. Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."

INSTALLATION OF EXPOSED DUCTWORK
Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding. Do not weld or grind lined
ductwork.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of duct,
fittings, hangers, supports, accessories, and air outlets.
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E.

33

A.

3.4

A.

3.5

Repair or replace damaged sections and finished work that does not comply with these
requirements.

INSTALLATION OF COMMERCIAL KITCHEN HOOD EXHAUST DUCT
Install without dips and traps that may hold grease.
Slope a minimum of 2 percent to drain grease back to the hood.
Install fire-rated access panel assemblies at each change in direction and at maximum intervals
of 12 feet in horizontal ducts, above every floor, and below every ceiling for vertical ducts.

Locate access panels a minimum of 1-1/2 inches from bottom of duct. Installation in bottom of
duct is not acceptable.

Do not penetrate fire-rated assemblies except as allowed by applicable building codes and
authorities having jurisdiction.

Install in accordance with duct manufacturer’s instructions.

DUCT SEALING

Seal all ducts to seal class A as defined in SMACNA's HVAC Duct Construction Standards -
Metal and Flexible, Third Edition 2005:

1. Seal all longitudinal joints.
2. Seal all transverse joints.
3. Seal all penetrations.

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, Third
Edition 2005," Chapter 5, "Hangers and Supports."

Building Attachments: Unless indicated otherwise, provide concrete inserts, powder-actuated
fasteners, or structural-steel fasteners appropriate for construction materials to which hangers
are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Do not use powder-actuated concrete fasteners for lightweight-aggregate concrete or for
slabs less than 4 inches thick.

3. Do not use powder-actuated concrete fasteners for seismic restraints.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible, Third Edition 2005," Table 5-1, "Rectangular Duct Hangers Minimum Size," and
Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install
hangers and supports within 24 inches of each elbow and within 48 inches of each branch
intersection.

Hangers Exposed to View: Threaded rod and channel supports.

Support vertical ducts with channel secured to the sides of the duct with welds, bolts, sheet
metal screws, or blind rivets; support at each floor or at a maximum intervals of 18 feet.
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F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension,
and shear capacities appropriate for supported loads and building materials where used.

3.6 SEISMIC-RESTRAINT-DEVICE INSTALLATION

A.  Design hangers and braces to support the duct and to restrain against seismic forces required by
applicable building codes. Comply with ASCE/SEI 7 and brace changes of direction longer
than 12 feet.

B.  Select seismic-restraint devices with capacities adequate to carry present and future static and
seismic loads.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.
D.  Install cable restraints on ducts that are suspended with vibration isolators.

E. Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

F. Drilling for and Setting Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes
for anchors. Do not damage existing reinforcement or embedded items during drilling.
Notify the Architect if reinforcing steel or other embedded items are encountered during
drilling. Locate and avoid prestressed tendons, electrical and telecommunications
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, and grout has achieved
full design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Install

heavy-duty sleeve anchors with sleeve fully engaged in the structural element to which
anchor is to be fastened.

4. Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for
applications exposed to weather.

3.7 CONNECTIONS
A.  Make connections to equipment with flexible connectors.

B.  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible, Third
Edition 2005" for branch, outlet, inlet, and terminal unit connections unless otherwise indicated.

3.8 PAINTING

A.  Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct liner. Apply two coats of flat black, latex paint over a compatible galvanized-steel primer.

3.9 FIELD QUALITY CONTROL

A.  Perform tests and inspections.
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B.  Visually inspect, for proper seal application, all ductwork not tested prior to insulation
application. Prepare inspection report.

C.  Conduct light duct leakage test for all kitchen hood exhaust grease ductwork and coordinate
testing with inspectors.

D.  Smoke Control Duct Air Leakage Test. Test all smoke control ductwork.

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Prepare a test
report for each test.

2. Test ducts, disassemble, reassemble, reseal, and retest until 5% or less of design airflow
leakage occurs.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing
and for compliance with test requirements.

4, Test for leaks before applying external insulation.

5. Conduct tests at static pressures 1.5 times the maximum design pressure of system or
section being tested.

6. Give seven days' advance notice to Architect and Owner for testing.

E.  Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.

2. Test sections of metal duct systems, up to one location per ten thousand (10,000) square
feet of building area, or a minimum of two (2) per system, whichever is greater, chosen
randomly by the Owner’s Representative, for cleanliness according to "Vacuum Test" in
NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems." Net
weight of debris collected on the filter media shall not exceed 0.75 mg/100 sq. cm. Cut
hole in duct and install access door at each location selected. Size shall be as indicated
in division 23 section “AIR DUCT ACCESSIRIES”.

3. Duct system shall be considered dirty and in need of cleaning if any test location does
not pass the cleanliness test. Cleaning shall be performed in accordance with this
specification.

F. Prepare and submit test and inspection reports.

3.10  START UP

A.  Air Balance: Comply with requirements in Division 23 Section "Testing, Adjusting, and
Balancing for HVAC."

3.11 DUCT SCHEDULE

A.  Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
B.  Ducts Connected to Commercial Kitchen Hoods: Comply with NFPA 96.

Exposed to View: Type 304, stainless-steel sheet, No. 4 finish.
Concealed: Carbon-steel sheet.

Welded seams and joints.

Pressure Class: Negative — match or exceed fan static pressure.
Seal: Welded seams, joints, and penetrations.

SMACNA Leakage Class: 3.

C. Ducts Connected to Dishwasher Hoods:

AR
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AR

~

Type 304, stainless-steel sheet.

Exposed to View: No. 4 finish.

Concealed: No. 2D finish.

Welded seams and flanged joints with watertight EPDM gaskets.
Negative — match or exceed fan static pressure.

Seal: Welded seams, joints, and penetrations.

SMACNA Leakage Class: 3.

D. Duct Liner Thickness:

1.
2.
3.

Supply Air Ducts: 2” and Minimum R=8.0
Return Air Ducts: 1%” and Minimum R=6.0
Exhaust Air Ducts: 1” and Minimum R=4.0

E.  Rectangular Duct Liner Thickness: 1”” and Minimum R=4.0

F. Elbow Configuration:

1.

2.

(98}

&

7.
8.

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible, Third Edition 2005," Figure 4-2, "Rectangular Elbows."
Velocity 1000 fpm or Lower:

a. Radius Type RE 1. Centerline radius =3W/2.
b. Mitered Type RE 4. SMACNA Type RE 4 does not have turning vanes.

Velocity Greater than 1000 to 1500 fpm:

a. Radius Type RE 1.Centerline radius = 3W/2.

b. Radius Type RE 3 with two vanes.

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 4-3,
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

Velocity 1500 fpm or Higher:

a. Radius Type RE 3. Conterline radius = 3w/2 and three vanes.

b. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible, Third Edition 2005," Figure 2-3,
"Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows."

Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible, Third Edition 2005," Figure 3-4, "Round Duct Elbows."

Minimum centerline radius-to-diameter ratio shall be 1.5 with a maximum of 5 Elbow
Segments. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible, Third Edition 2005," Table 3-1, "Mitered Elbows." Elbows with less than a 90
degree change of direction shall have segments per table 3-1 in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible, Third Edition 2005".

Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.

Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

G.  Branch Configuration:

1.

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible, Third Edition 2005," Figure 4-6, "Branch Connections."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
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b. Rectangular Main to Round Branch: Conical or bellmouth. No flanged or spin-in
fittings permitted.

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible, Third Edition 2005," Figure 3-6, "Conical Tees."

a. Conical fitting.
b. Conical saddle taps.
c. No 90 degree taps or 90 degree saddle taps permitted.

3.12 HVAC DUCT PRESSURE CLASS (ADDENDUM 5)

A.  Ductwork shall be +/- 1lin. WG

B. Smoke Control
1. +/- 2in. WG Pressure Class

C. Medium Pressure Ductwork (RTU-3)
1. +/- 3in. WG Pressure Class

D.  Low Pressure Ductwork (RTU-1, RTU-2, RTU-4, RTU-5, AHU-1, AHU-2)
1. +/- 2in. WG Pressure Class

E. F-=2
1. +/- 2in. WG Pressure Class

END OF SECTION 233113
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